Abstract-The activity of cyclic AMP-dependent protein kinase (protein kinase A) in the sensitized rat mast cell was decreased 2 min after antigen challenge when the histamine release exhibited a maximum.
Abstract-The activity of cyclic AMP-dependent protein kinase (protein kinase A) in the sensitized rat mast cell was decreased 2 min after antigen challenge when the histamine release exhibited a maximum.
Drugs inhibiting allergic mediator release such as disodium cromoglycate, tranilast and theophylline significantly inhibited antigen-induced histamine release and reduced a decrease in the activity of protein kinase A. These results suggest that protein kinase A is involved in the histamine releasing process in the mast cell, and drugs inhibiting allergic mediator release cause their effects partially through the inhibition of protein kinase A.
Cyclic AMP-dependent protein kinase (Protein Kinase A) is an enzyme that catalyzes phosphorylation of serine and threonine residues in protein and plays various important physiological roles (1) . Protein phosphory lation is also suggested to be involved in allergic mediator release from the mast cells of rats (2) . Holgate et al. (3) showed the presence of protein kinase A in the rat mast cell and reported that the activity of this enzyme was influenced by F(ab')2 of rabbit anti-rat IgG antibody. Sullivan et al. (4) reported that intracellular cyclic AMP in creased due to immunological activation of mast cells. These reports suggest that protein kinase A plays certain roles in mediator release from mast cells during allergic reactions.
In the present study, change in the activity of protein kinase A induced by specific antigen was determined in the purified mast cells isolated from the peritoneal and thoracic cavities of rats, and the effect of drugs inhibiting allergic mediator release was examined.
For passive sensitization, male Wistar rats weighing about 200 g were injected i.p. with 0.4 ml of rat anti-dinitrophenylated ascaris serum with a 48-hr homologous PCA titer of 1 :512.
After 48 hr, the animals were sacrificed by bleeding, and their thoracic cavity and peritoneal cavity were washed out with 10 ml each of buffered saline (8 g NaCI, 0.2 g KCI, 0.2 g CaCl2, 0.2 g MgC12-6H20, 1 g glucose and 0.1 M phosphate-buffered solution, pH 7.2, 50 ml in 1 I) containing 5 units/ml of heparin, and the washing fluid was collected. Mast cells in the fluid were isolated according to the gradient centrifugation method of Sullivan et al. (5) using bovine serum albumin (BSA). In the cell fraction obtained, the purity of the mast cell was approx. 80% as estimated by the toluidine blue staining, and the viability of mast cells was shown to be more than 98% in the dye exclusion test. The mast cell fraction was washed twice with buffered saline solution and resuspended to a density of 5 x 105 cells/ml. The suspension (2.5 ml) was incubated at 37°C for 4.5 min and 0.3 ml of drug solution in the concen trations required was added 30 sec prior to the addition of 0.2 ml of 3 x 10-4 g/ml di nitro phenylated ascaris as an antigen, and the for an ap propriate period. For the control, a vehicle only was added instead of the drug solution. The reaction was stopped by cooling in ice, and the incubation mixture was centrifuged at 4°C, 40xg, for 5 min. The amount of histamine in the supernatant was assayed according to the method of May et al. (6) and the activity of protein kinase A in the cells precipitated was also assayed. For assaying the total amount of histamine, HCIO4 was added to 2.5 ml of mast cell suspension to a final concentration of 2% and allowed to stand for 1 hr at room temperature.
The mixture was centrifuged at 700 x g for 10 min and the supernatant was diluted 5-fold with water for the assay.
For preparing the protein kinase A-enzyme solution, the mast cells in the precipitate were washed twice with a buffer solution (10 mM potassium phosphate, 10 mM EDTA 2Na, 0.5 mM theophylline, 0.5 M NaCI, pH 6.5), and then, the cells were resuspended in 0.5 ml of the buffer solution. The suspension was subjected to a freeze-thawing procedure using acetone-dry ice. This procedure was repeated again, and the mixture was cen trifuged at 50,000 x g, 4'C, for 5 min. The supernatant obtained was used as the enzyme solution. The total activity of protein kinase A was determind in the presence of cyclic AMP according to the Tsung's method (7) Figure  1 shows the antigen-induced histamine release expressed as a percentage to the total histamine.
The amount of histamine in the supernatant reached a maximum showing 9.4%, 2 min after antigen challenge and decreased to 5.8% at 5 min after, and then it gradually increased with time to be 7.8% at 30 min after. A decrease of histamine amount in the supernatant at 5 min after the antigen challenge may be the results of reuptake and/or metabolism of released histamine. The activity of protein kinase A in the mast cell scarcely changed in the absence of antigen, but it showed a biphasic change when antigen was added; the activity decreased to 70.3% of the initial activity at 2 min after antigen challenge, but increased to 285.9% 10 min after, and it returned to the initial level 30 min after.
Subsequently, the effects of 10-4 M disodium cromoglycate (DSCG), 10-4 M tranilast (N-5') and 10-3 M theophylline on histamine release and protein kinase activity were determined at 2 min after antigen challenge when the histamine release exhibited a maximum. As shown in Fig. 2 , all three drugs significantly inhibited histamine release and suppressed antigen-induced decrease in the activity of protein kinase A. Such a decrease in the protein kinase A activity in the present study showed a similar trend to the report of Holgate et al. (3) using F(ab')2. Although the reason for an increase in the activity at 10 min after antigen-challenge has not been elucidated, there is a report by Kurosawa (8) showing existence of cyclic AMP-dependent protein phosphorylability in the granules of rat mast cells which was different from the intra cellular protein kinase A in the mast cell. Activation of protein phosphorylation in the granular membrane due to destruction of the granule is also a possible explanation, but further studies are necessary for a definite conclusion.
On the other hand, drugs inhibiting allergic mediator release such as DSCG, N-5' and theophylline significantly inhibited antigen-induced histamine release from the mast cell and suppressed a decrease 
